Influence of growth hormone, corticosterone, corticotrophin and changes in the environmental temperature on pituitary-ovarian function in the immature rat.
The influence of various endocrine and environmental factors on pituitary-ovarian function was studied in peripubertal rats treated with pregnant mare serum gonadotrophin (PMSG). Pregnant mare serum gonadotrophin induced ovulation in rats aged 27 days provided they weighed over 60 g. The response was preceded by a marked hypersecretion of LH which was detectable by radioimmunological and biological assay methods. In contrast, smaller rats of the same age did not ovulate in response to PMSG apparently because of the secretion of a pleiomorphic form of LH which, although immunoreactive, appeared to be biologically inactive. Ovarian function, assessed by response to exogenous gonadotrophins and by measurement of 125I-labelled human chorionic gonadotrophin binding, was normal despite the presence of the biologically inactive pleiomorph. Exposure of the small PMSG-treated rats to a high environmental temperature (39 degrees C) or treatment with corticosterone or GH altered the nature of the LH in the blood so that it was active in both assay systems and facilitated ovulation as also did ACTH. The results suggest that the abrupt change in the nature of the LH released by the pituitary gland essential for the initiation of ovulation may be affected by GH, corticosterone or a raised environmental temperature.